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　This study aimed to verify the validity of the method using a motion sensor, which was 
developed for human motion measurements with built-in high-spec triaxial acceleration sensor 
and angular acceleration sensor, to measure stroke parameters during front crawl swimming. One 
male triathlete, who competed in international elite triathlon races, was voluntarily participated 
in this study. A subject performed 5 times 3-min swims in a swimming flume taking enough 
rests between sets. Flow velocities increased from 1.10 m·s-1 to 1.30 m·s-1 by 0.05 m·s-1 every sets. 
A motion sensor was attached to his back part on the inner side of tri-suit. The recorded data 
were processed with MATLAB to measure rolling period associated with each stroke after 
measurements. During swims, a subject was also filmed using a digital video camera. From the 
video images, stroke time was measured for each stroke. There were a few cases where the 
difference between rolling period and stroke time became slightly large, nevertheless, no significant 
differences were observed at every flow velocities. These results suggested that a motion sensor 
using in this study was enabled for extracting stroke time during front crawl swimming. This 
study proved the validity of it.
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用いられる（Dekerle et al., 2006; 松田ほか , 2010; 


































たものである（原 , 2011; Tomikawa et al., 2008）。
　オープンウォータースイミングに関する泳動作


























Figure 1 A motion sensor using in this study (A) and the position on which






























































は 1Hz から 1kHz まで 9 段階に設定が可能であっ




先行研究において実証されていた（Ichikawa et al., 
2009）。
統計処理
　ビデオ映像から測定した Stroke time と、モー






Rolling period を図 2 ～ 6 に示した。5 セット目の
1.30 m·s-1 では、最後まで流速についていくことが
できずに 1 分 40 秒で試技を終了した。各セットの
ストローク数は、1.10 m·s-1 では 112 回、1.15 m·s-1
では 119 回、1.20 m·s-1 では 114 回、1.25 m·s-1 では
Stroke count
Figure 2 Stroke times and rolling period for each stroke 
at a flow velocity of 1.10 m·s-1 
Stroke count
Figure 4 Stroke times and rolling period for each stroke 
at a flow velocity of  1.20 m·s-1 
Stroke count
Figure 3 Stroke times and rolling period for each stroke 
at a flow velocity of  1.15 m·s-1 
Stroke count
Figure 5 Stroke times and rolling period for each stroke 














































































Figure 6 Stroke times and rolling period for each stroke 











た Stroke time と、最近になって身体運動計測用
に開発されたモーションセンサを用いて測定さ




その結果、同一流速で得られた Stroke time と
Rolling period の間には差がなく、モーションセン








Stroke time were measured with video analysis, Rolling period were measured using a motion sensor.
No significance differences were observed between Stroke time and Rolling period at any flow velocity.
Table 1 Maximum, minimum and average value of Stroke time, rolling period and differences 
between stroke time and rolling period for each flow velocity
ビデオ映像およびモーションセンサを用いたクロール泳のストローク動作分析の比較
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　 本 研 究 の 結 果 で は、Stroke time と Rolling 
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